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susceptible of exact measurement, but, as stated above, 
the readings of the wet bulb thermometer are considered 
the best measure available of the temperature actually 
felt by the human body. 

It is ver7 interesting to compare climatic conditions in 
Panama with conditions in various sections of the United 
States on this basis. Average daily maximum shade 
temperatures and the computed maximum daily sensible 
temperatures (wet bulb) for the month of July are 
presented in the following table: 
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It should be noted that masimum shade temperatures 
only are used in the above tahle. No attemnt is made to 
estimate the superheatin: effects of the sun on bodies 
ex osed to direct solar radiation. 

ft will be seen that the avernge daily masimum .July 
temperatures are much higher in many sections of the 
United States than in Panama, but tile maximum 
sensible temperatures are higher in Panama than any- 
where in the United States, due to the prevailiny hiqh 
humidity. Midsummer conditions of temperatures and 
humidity in the Gulf States more closely approach the 
conditions that prevail in Panama. 

Dry season sensible temperatures in Panama are about 
3' F. lower than those of the rainy season, due to the 
lower humidity and higher wind movement that prevails 
in the dry season. This explains the less oppressive 
character of our dry-season weather. 

The high sensible temperatures and hot, humid atmos- 
heric conditions that prevail in Panama would seem to 

{e productive of frequent cases of sunstroke and heat 
exhaustion, but such is not the case. Canal Zone vital 
statistics covering the past 13 years show but two deaths 
from sunstroke, one in Panama and one in Colon. The 
total number of cases of heat exhaustion reported amonc 
the entire population of about 120,000 during this 
%year period was only 21, and none of these rases 
proved fatal. 

While deaths from overheating are extremely rare in 
Panama, it is undoubtedly true that the habitual lassi- 
tude and inefficiency of tropical labor is due in large 
measure to the prevailing conditions OI temperature and 
humidity. 

SuEcient data are not available upon which to base an 
exhaustive study of this subject, but it is thought that, 
in general, cases of sunstroke and heat exhaustion are 
relatively rare both in extremel humid hot climates and 

climates, such as prevail in central and eastern sections 
of the United States, that cases of sunstroke and heat 
exhaustion are most prevalent. Such cases seem to 
occur more frequently in lar e cities, probably being 

paving, sidewalks, and masonry walls, and also by the 

in arid hot climates. It is in t l! e moderately humid warm 

aggravated by the excessive ra 5 ation of heat from street 
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lack of free air circulation in congested districta. Under- 
nourishment and low vitality of the patients may be 
contributory causes. 

Condit,ions of humidity powerfull affect lant life also. 

Kansas that carry damage or destruction to Growing 
crops are due more to mozst,ure dejcit than to h%gh tem 
peratures. 

The needs of animaland plant life differ, and, generally 
speakin , the conditions of heat and humidity most 
favorabfe for luxuriant lant growth (warm and humid) 
are relatively unfavorab P e for human health and comfort. 

The average maximum temperature records and the 
corresponding wet-bulb readings at stations in the United 
States used in the accompanyin table were taken from 

Va or Pressures over the United States" b Mr. Preston 
C. bay, published as MONTHLY WEATHER LEVIEW Sw- 
PLEXENT No. 6. Webbulb temperatures correspondin 

humidity. 

The blighting effects of the wit K E  ering ot winds of 

a Weather Bureau report on " 8 elative Humidities and 

to the daily maximum temperatures were 
from the daily maximum temperatures and 

COMFORTABLE TEMPERATURES. 
By W. 1"' YOPPEN. 

[Abstracted from Do8 Il;,fttr, July-August, 1918, pp. 116115.] 

The temperatures at  which the greatest comfort is felt 
are those in the neighborhood of l S o  C. Out of doors, 
temperatures are considered comfortable when the lie 
between 14 and 18' C. at  ni lit, and between 18 an B 22' 

in such temperatures, however, would have to travel so 
much if he remains at sea-level, that he would have little 
time in a given locality to establish a home. 
In the northern hemisphere in the vicinity of Europe, 

he would gradually move north from Cairo in January, 
February, and March; in April he would be in Seville; rn 
May he would go northward to Greece or Italy; in July 
to London, Christiania, and Helsingfors; and through the 
second half of the year he would retrace his journe . In  

in March in Hongkong, in May in Peking and Tokyo, and 
thence up the coast. 

Such traveling as this, however, is not practical and tho 
person who would seek to maintain a comfortable tem- 
perature throughout t,he year must do it by means of 
ascending and descending the mountains of his vicinity.- 
6'. L. M. 

in the daytime. A person w a o would live the year around 

the East, he would find himself in January in C J cutta, 

OPTIMUM TEMPERATURE FOR HUMAN ENERGY. 
By ELLSWORTH HUNTINGTON. 

[-4bstract translated from La Nuturc Supplement, Mar. 22,1919.1 

Prof. Ellsworth Huntington has published in the 
Proceedin s of t7ie Nationd Academy of Sciences a study 
of this su cs ject based on statistics. 

1. If the temperature of the seasons in which the death 
rate is lowest is noted, it is found, in the cities of the 
United States as well as in those of Europe and Asia, a 
minimum in the springtime and in the autumn, when the 
mean daily temperature is in the neighborhood of 18' C. 

'3. If the maximum of work obtnined from laborers in 
various factories estending from Connecticut to Florida 
is investigat,ed, it is found that this maximuni is obtained 
where the ten1 erature oscillates about 17.' C. 

of workers is measured during several seasons, it is found 
that the maximum efficiency occurs with a temperature 
of 16 to 19' C. 

3. Finally, i F , with a dynamometer, the muscular force 
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From these widely diverse sources of information, it 
appears that the o timuni temperature for the human 
bemg is in the neig % borhood of 1s’ C. 

NOTE ON DR. GRIFFITH TAYLOR’S CLIMOGRAPH CHARTS. 

A note from Dr. Griffith Taylqr, of Melbourne, Aus- 
tr&a, calls attention to an unintended implication in a 
sentence in an abstract of a note by Sir Napier Shaw on 
“Climogra h Charts,” (Mo. WEATHER REV.,. July, 1919, 

of the climograph by Dr. John Ball before Dr. Taylor’s use 
of it. The sentence referred to which states that this 
“is a fact that should be noted,” was not intended to 
discredit Dr. Ta lor’s independent invention of the 

article in the Royal Society’s or any of the other large 
libraries in Victoria. Moreover, Dr. Taylor’s climograph 
has wet-bulb temperatures plotted against humidit , 
which seems to give a better climopaph than Dr. Balfs 
dry-bulb temperatures plotted against humidity. 

p. 4941, ca B ing attention to use of the essential principle 

climograph. In  7 act, there is no copy of Dr. Ball’s 

EFFECT O F  HIGH TEMPERATURE, HUMIDITY, AND WIND 
ON THE HUMAN BODY.’ 

By C. W. B. NORMAND. 

Under climatic conditions such that air temperature is 
above blood heat the gain of heat to the human body 
through convection may esceed the maximum cooling 

ower derived from perspiration. As the rate of ain of 

while the rate of perspiring has a definite limit, it  follows 
that, under given conditions of relative humidity, to each 
air temperature above blood heat there must, theoreti- 
cally a t  least, correspond a certain critical value of wind 
velocity which, if exceeded, will produce a net gain of 
heat to the bod . Under these conditions it is assumed 
that continuei existence becomes impossible. The 
greater the air temperature the lower this critical wind 
velocit becomes. 

The uman bod may be regarded as somewhat similar 
in action to a wet- ulb thermometer, which maintains its 
temperature b a balance between convection and 
evaporation. the aper a curve is worked out by 

air temperature and relative humidity under which a wet- 
bulb thermometer a t  blood temperature neither gains nor 
loses heat in a given wind velocity. Under all conditions 
of temperature and humidity which represent oints on 

the other side a net loss. The human body can not 
sup ly perspiration at  more than a certain rate, which is 
an$ogous to a wet-bulb thermometer having a definite 
fixed maximum rate of supply of water. The modifica- 
tion in the above curve introduced b this condition is 

is possible are indicated with such accuracy as our present 
knowledge of the different conditions involved allows. 
As an example, with temperature a t  123’ F. and humidity 
at 8 per cent, life becomes impossible with a wind ve- 
locity above 15 meter-seconds. The fatal simoon may be 
explained by this means.-J. S. Dines. 

[Reprinted from Science Abstracts. Apr. 30. l9m. Sect. A. 8521.1 

t ea t  through convection increases with wind ve 5 ocity, 

5 K 

means of the wet-bulb P ormula, showing the conditions of 

the dia am on one side of the curve there wi 3 be a net 
gain of r eat, and under conditions repredenting points on 

investi ated. By this means the con 1 itions of tempera- 
ture, re 7 ative humidity and wind under which human life 

‘Roy. Met? Roc. Quar6. Jour., Jan., 1920,46: 1-11; discussion, 12-14. 

THE EXTENSION O F  UTA-THERMOMETER OBSERVA- 
TIONS. 

[Reprinted from Meteorological OfEce Circular, Lar. 1,1919, pp. 8-4.1 

Dr. Leonard Hill, F. R. S., Central Staff Medical Re- 
search Committee, the inventor of the kata-thermometer, 
is anxious for its use to become general. The advantage 
of this instrument is that the readings show the com- 
bined effect of wind, temperature, sunshine, and humidity 
in a way comparable to the experience of the human 
body. The kata-thermometer is simply an ordinary 
thermometer of known dimensions which has to be 
warmed to loo’, so that the time of cooling from 100’ 
to 95’ may be observed. It is suggested that the merits 
of, say! Skegness and Torquay as health resorts for peo- 
ple of different types could be compared more satisfac- 
torily by keta-thermometer readinp than by any other 
observations. From the official pomt of view the obser- 
vations are subject to the defect that the records depend 
so largely on exposure; in fact, they provide 8 measure of 
esposure, formulie for estimatin the speed of the wind 

kata-thermometer readings with the air temperature and 
humidity having been developed. Accordingly in pub- 
lishing results it would not suffice to indicate Skegnew 
and To uay as the meteorological stations; the locali- 

to be s ecified. Two or three stations would really be 

however, to make suitable arrangements for pu lication 
if the observations become general. * * * 

I t  should be mentioned that Dr. Hill is also asking for 
measurements of the temperature reached by black bodies 
esposed to the wind as well as to the sun or sky shine. 
For this pu ose he uses a piece of black fur, the tempera- 

bulbed thermometer until steady readings are obtained. 

in the immediate neighborhood f rom the comparison of 

ties, sea 7 ront, inclosed garden, or what not would have 

desirab P e in a single health resort. It may be ossible, 

ture of whic Tl is ascertained by stroking it with a small- 

f 

T H E  IMPORTANCE O F  AIR CONTROL IN HOSPITALS. 

Th Modern. HospitnZ, for April and May, 1920 (vol. 14, 
pp. 371-275- 348-353), contains two articles of timely 
interest by $ref. Ellsworth Huntington, of Yale, dealing 
with the control of air in hospitals and other public 
buildings. The first installment treats eapeciall of the 
purpose of controlling the air, and the second c E idly of 
the methods employed to control the air and the resulta 
that have been attained. One of the outstanding pointa 
mentioned by Prof. Huntington is the importance of 
small variations in the tem erature, humidit and move- 

The most important atmospheric factors are tempera- 
ture, humidity, purity, movement, and variability. In 
most ventilating systems, however, the most attention 
is paid to the question of temperature and that usually 
to the end of producing constant temperature. The 
importance of humidity is recognized, also, but it is only 
a perfunctory recognition and, as a rule, the steps taken 
to control the humidity are entirely inadequate. Purity 
is easily controlled, partly because nature is constantly 
striving to produce ure air, and partly because artificial 

and variability are often ne lecte ‘because the are fre- 

experiment has proved that, with all other conditions the 
same, the patient who s ends his time where the air can 
move over him in varia E le gusts with consequent short- 
period variations of temperature stands better chance of 

ment of the air, in their e 8 ect upon human F de. 

r contamination by cv ust is easily revented. Movement 

quently construed to mean d rafts and hence co de. But 
$ 


